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17 Oxygen sensing properties of REBa2Cu3O7-d-based 
(RE123, RE = Er and Dy) ceramics utilizing the hot spot 
phenomenon have been investigated. Although shorter 
rods of around 12 mm are more practical for industrial use 
compared to previously reported rods longer than 30 mm, 
their oxygen sensing properties have not been previously 
reported. Bulk 123 materials were synthesized using the 
conventional solid-state method and fabricated into short 
rods of around 12-mm length with cross sectional area of 
0.65 mm ´ 0.65 mm. In the first part of this study, influence of hot-spot temperature in the range of 160 °C to 810 
°C on oxygen sensing behavior of Er123 rods was studied. Simultaneous measurements of hot-spot temperature 
and output current response in different oxygen partial pressures between 1 % and 100 % with hot-spots operating 
at temperatures as low as 660 °C in 1 % oxygen partial pressure produced good sensor current stability as well as 
repeatability. Response time for oxygen sensing was observed to decrease with increasing hot-spot temperature, 
with minimum value of 0.50 s recorded at 695 °C in 1 % oxygen partial pressure. In addition, a large change in 
activation energy of oxygen ion migration from 2.8 eV to 0.626 eV was established at around 670 °C. By using wider 
Er123 rod, it was demonstrated that hot spot formation starts from local heating at a point of defect before growing 
in size. In the second part of this study, performance test of the sensor from as low as 0.025 % pO2 to 100 % pO2 
showed very good repeatability and stability of output current. Electrical conductivity for pO2 from 5 % to 100 % 
showed good proportional relation to pO21/6 and in agreement with the mass action law. In the third part of this 
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16 The uses of the natural fibre in the fabrication of the 
composites are being studied all over the world. Most 
of the fibre used comes from trees. In this research, the 
fibre or filler used is obtained from chicken feather. The 
chicken feather was washed and pulverised to obtain a 
shorter and uniform fibre. Few tests were carried out as 
to ensure the processed chicken feather will not degrade 
due to the washing and drying. The tests are the Thermal 
Gravimetric Analysis and optimising drying time. The pulverised chicken feather was mixed with the epoxy resins and 
undergo a fabrication process called ‘pressure assisted’ hand-layup techniques and this requires a steel mould. The 
amount of pulverised chicken feather were varies at 10%, 20%, 30% 40% and 50% by weight. The sample (chicken 
feather composites) comes out from the mould has a dimension of (25 X 25 X 3)mm and was cut using a precision 
cutter to form the required sample for the physical and mechanical test. The physical test involves are the water 
absorption test and the density test. Tensile, 3-point bending and impact test were used to evaluate the mechanical 
properties of the chicken feather composites. For the comparison purposes, sample from the vein and the main 
shaft of the chicken feather was also fabricated (10% and 50% by weight). The water absorption test shows that with 
the increase percentage of the chicken feather cause an increase in the water absorption properties. The density 
test reveals something interesting whereby the chicken feather fabricated confer to two theoretical densities that is 
the bulk (0.8g/cm3) and the keratin (1.21g/cm3). This behaviour gives a significant effect towards the mechanical 
properties. The tensile and 3-point bending test shows a decreasing pattern of the strength value as the percentage 
of the chicken feather increases but the strength are comparably the same after 30% of chicken feather loading. The 
impact test on the other hand shows an increasing pattern with the increase of chicken feather loading. From all the 
test that was carried out, a simple correlation studies was carried out and it shows that it is in-significant to separate 
the main shaft and the vein of the chicken feather in order to obtain an overall good mechanical properties for the 
chicken feather composites. From the research that was carried out, it shows that the higher the chicken feather 
loading (30% and above), it will give good overall performance for the mechanical properties and also increased 
the water absorption behaviour. 
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study, effect of addition of BaAl2O4 on the durability of Er123 rods was studied. It was found that although durability 
was enhanced, the addition also increased minimum power consumption of Er123 rods. Interestingly, further addition 
of BaAl2O4 from 5 to 30 wt.% has resulted in a reduced minimum power consumption from 1.23 to 1.16 W. Compared 
to using longer Gd123 rods as reported in a previous study, using Er123 with 30 wt. % BaAl2O4 has proven to lower 
minimum power consumption by at least around 42%. Addition of BaAl2O4 also reduced the fluctuation of current 
and increased the sensitivity for below 10 % pO2. In the fourth part of this study, oxygen response of hot spot on Dy123 
ceramic rods fabricated under different heat treatments has also been studied. It was observed that increasing the 
sintering temperature from 900 °C to 960 °C reduced the voltage at peak current by half but only slightly reduced 
the power consumption. In terms of durability the best performance is shown by the sample which was sintered for 
48 hours at around 900 °C. The sample which was reheated at around 910 °C for 24 hours after being fabricated into 
rod shape showed the largest reduction in voltage at peak current and the lowest in power consumption but it was 
the least durable. The effect of heat treatment on I-V behavior was discussed in terms of differences in microstructure 
and initial oxygen content of the samples. These studies have shown that stability of hot-spot based oxygen sensing 
properties of shorter RE123 rods of around 12 mm in length is influenced by hot-spot temperature, addition of BaAl2O4 
as well as changes in microstructure as a result of differences in heat treatment. Electrical conductivities of the rods 
involve oxygen ions and obey the mass action law. At the end of this study, a qualitative model of a special material 
to control maximum hot-spot temperature based on the temperature at maximum resistivity of the rod material for 
ceramic rods with hot spot has been proposed.
Today’s foodservice industry management must place 
a high priority on understanding the growing markets, 
as a result of rapid urbanization and rising numbers of 
tourists. This fast growing industry has a huge influence 
on the global economy, however it is greatly affected 
by customers’ ever-changing preferences. It is essential 
for managers to gain and sustain strategic advantage 
in the highly competitive industry due to the low entrant 
barrier. However to be competitive in this industry 
requires a local customer preference assessment. 
Most studies in this area are from outside Malaysia, 
subsequently they might not be appropriate for any 
strategy development that will improve customer 
satisfaction and loyalty in the Malaysian setting. This 
thesis presents the dimensions of customer preference 
in the Malaysian foodservice industry in rank order 
and proposes the framework of customer preference 
in the Malaysian foodservice industry. A questionnaire 
was constructed using 30 items related to customer 
preference, and distributed to 1000 foodservice 
customers, yielding a response rate of 64.2%. Factorial 
analysis involving exploratory factor and confirmatory 
factor analysis highlighted five new dimensions which 
critically determine customer preference. The five 
dimensions in order of importance are Halal, Price, 
Quality of Service, Branding and Tangibles. A Multiple 
Regression analysis indicates that all the dimensions 
contributed significantly towards explaining the 
variance in the overall customers’ satisfaction level 
except for Tangibles. The findings also suggest that the 
correlation between customer satisfaction and customer 
loyalty is positive and high. However, the other findings 
highlight that race has consistent influence over the five 
dimensions compared to other customer demographic 
profiles. The open ended question indicates that most 
of the weaknesses that need to be improved are 
related to quality of service. Likewise, the strengths of 
the foodservice industry are associated with Price and 
Tangibles. This thesis also offers crucial strategies that 
can be guidelines for practitioners and authorities in 
enhancing the foodservice industry in Malaysia. Hence 
the framework of customer preference is proposed, 
encompassing the five dimensions. Using the framework 
as the guideline, the following specific strategies are 
recommended; adopting halal as a marketing strategy, 
developing effective pricing methods, emphasis quality 
of service, identifying a creative branding strategy, and 
promoting the importance of ambience and service 
support system.
